The value of a quality-adjusted life-year (QALY) and the value of a statistical injury (VSI) are important measures within health economics and transport economics. Several studies have, therefore, estimated people's willingness to pay (WTP) for these estimates, but most results show scale insensitivity. The 'original' chained approach (CA) is a method developed to mitigate this problem by combining the contingent valuation (CV) with standard gamble (SG). In contrast to the version of the CA applied by the previous research of the WTP for a QALY, the original version allows the value of major health gains to be estimated without having the respondents express their WTP directly. The objective of this study was to estimate the value of a QALY and VSI in the context of non-fatal road traffic accidents using the original CA to test if the approach, applied to a wide range of health gains, is able to derive valid estimates and a constant value of a QALY which the previous research has not been able to show. Data were collected from a total of 800 individuals in the Swedish adult general population using two web-based questionnaires. The values of a QALY based on trimmed estimates were close to constant at €300,000 irrespective of the size of the QALY gain. The study shows that the original CA method may be a valid method to estimate the value of a QALY and VSI for major health losses. It also supports the use of a higher threshold value for a QALY than that which is currently applied by several health technology assessment agencies in different countries.
Introduction
In health economics, the typical measure of health benefits is the number of quality-adjusted life-years (QALYs) gained used in cost utility analysis (CUA) with the aim to estimate the incremental cost per QALY gained. In transport economics, the typical measure of health benefits is the value of a statistical life (VSL), which is derived from the willingness to pay (WTP) for a risk reduction and used in cost-benefit analysis (CBA) with the aim to estimate the net monetary benefit. When using QALY as the outcome measure, the result in itself does not indicate whether the intervention is worth its cost. When using the VSL as the outcome measure, the question remains on how to value the risk reduction of non-fatal injuries, i.e., the value of a statistical injury (VSI).
One way of deriving the WTP for a QALY and VSI has been to model it from existing VSL [21, 28, 30] . The value of a QALY can most easily be derived by dividing the VSL with the number of QALYs lost. The VSI can be derived by multiplying the VSL by the relative utility loss of a non-fatal road traffic accident in relation to a fatal road traffic accident. The modeling approach has some limitations, since it is restricted to contexts for which there are VSL estimates available; assumes that the value of a QALY is independent of the type and number of QALYs gained, which has been questioned theoretically [19] ; and requires specification of assumptions regarding discounting and the relation between VSL and expected remaining lifetime [28] .
Another way to estimate the value of a QALY and VSI is to perform a survey of people's WTP for a health gain [2, 7-9, 18, 29, 32, 33] or WTP for a reduction in the risk of a non-fatal injury [25, 31] . There are two approaches to estimate the value of a QALY using WTP. The 'direct' approach consists of asking respondents to pay for a health gain corresponding to a specific QALY gain. For example, the respondent is asked to pay for a change in health from 0.5 to 0.8 for 1 year (equals a QALY gain of 0.3). The 'indirect' approach means that the respondent is first asked to pay to avoid a minor health loss and second asked to rate the utility corresponding to that health loss. For example, the respondent is asked to pay to avoid living with a broken leg for 1 year and then asked to rate the quality of life (QoL) when living with a broken leg relative to full health using a standard gamble (SG) question. The value of a QALY is derived by dividing the WTP to avoid the health loss by the QALY loss associated with the health loss. The 'indirect' approach is a modified version (the "new" version) of the chained approach (CA) that was developed to mitigate the problem of scale insensitivity when estimating VSL [13] .
Several studies of the WTP for a QALY have shown serious challenges including insensitivity to disease severity and duration [2, 32, 38] . This causes a wide range in the estimated value of a QALY which contradict the QALY model assumption that a QALY is a generic unit that is comparable across all health states (i.e., a QALY is a QALY irrespective of the disease or illness). In addition, a meta-analysis of studies of a QALY found that the value of a QALY is nonconstant and lower for larger QALY gains [34] . The metaanalysis also found that the value of a QALY derived from VSL was much higher compared to the value of a QALY derived in studies of the WTP for a health gain.
One of the reasons for these findings could be that most studies estimate WTP under certainty ('ex post'), asking respondents to assume that they are in a specific health state. Framing the question this way means that many respondents might place a higher value on the intervention than what they are able to pay. For example, respondents in a study of the WTP for QALY gains in Sweden [38] were on average willing to pay SEK14,076 per year for a QALY gain of 0.0258, corresponding to a value of a QALY of SEK545,581. The WTP for a QALY gain of 0.258 (i.e., ten times higher) was SEK26,855 per year, corresponding to a value of a QALY of SEK104,089. For the result to show a constant value of a QALY, the WTP for a QALY gain of 0.285 would have to be SEK140,076 per year. This is more than a third of the mean income and would most likely exceed the ability to pay.
A solution to this problem has been to present very small health gains in terms of short duration, minor severity, or by introducing low probabilities of experiencing the health loss or chance of treatment being successful. However, as, on the other hand, low probabilities are cognitively difficult, and, therefore, may lead to insensitivity of responses to variation of the relative size of the risk reduction, these studies often focus on lower QALY gains and higher probabilities than those of primary concern for policy analysis (i.e., severe health states with less prevalence, e.g., permanent injuries). However, insensitivity to the size of the health gain has remained an issue and several studies conclude that research has still not been able to show that the WTP approach can be used to generate a valid value of a QALY [8, 32] or VSI [25] .
A possible way to solve the dilemma of not presenting health losses too large to impact the ability to pay and not too small to be irrelevant for policy analysis is to derive the WTP for larger health losses indirectly using the "original" version of CA [5, 13] . In contrast to the version of CA applied by the previous research of the WTP for a QALY (the "new" version), the "original" approach allows the WTP for major health losses to be derived indirectly using SG. For example, the respondent is asked to pay to avoid living with a broken leg for 1 year and then asked to state the risk of indifference between living with a broken leg for 1 year and being paralyzed for life using an SG question. The WTP to avoid being paralyzed for life is derived by dividing the WTP to avoid living with a broken leg by the risk of indifference. This approach avoids directly asking respondents to pay to avoid major health losses (such as being paralyzed for life) and, therefore, minimizes the impact of the ability to pay and allows for a test of the hypothesis about a constant value of a QALY.
The aim of this study is to apply the original CA to derive VSI and the value of a QALY in the context of road traffic accidents. The contribution of this paper is to test if this approach, applied to a wide range of health gains, is able to derive valid estimates and a constant value of a QALY which the previous research has not been able to show. Moreover, the study also allows for a test of consistency between the 'direct' and the 'original chained' approach. Finally, the study will show if the value of a QALY differs when derived directly from WTP and indirectly from the VSL. The findings of this study will, therefore, provide additional evidence into the feasibility of methods for deriving valid WTP estimates for health gains of relevance for policy analysis.
The following presentation is organized as follows. "Methods" describes the theoretical framework and the details of the methods used. The result is presented in "Results" and the article ends with a discussion of the result in "Discussion".
Methods

VSI and VSL
The theoretical model for VSL builds upon the assumption of individuals being expected utility maximizers. The individual faces a situation in which she may die with some probability or stay alive. The expected utility (E(U)) in this situation is a function of the probability of death (p) and the utility of wealth when being alive (L(W)) or dead (D(W)) (Eq. 1) [24] :
Differentiating the equation while holding expected utility constant gives the marginal rate of substitution (MRS) between wealth and mortality risk reduction, which is equal to the VSL (Eq. 2):
The theoretical model for VSI is based on the same reasoning as VSL with the exception of replacing dead with a non-fatal injury and alive with normal health.
It is generally assumed that WTP is an increasing, concave function of risk reduction and it is standard to assume that WTP should increase close to proportional in relation to risk reduction [20] . Most empirical studies on VSI and VSL fail to show this relationship [15, 22, 25, 26] . The indirect, or chained approach, was developed in response to the failure of the CV method to show scale sensitivity with respect to the size of the risk reduction [5, 13] . The method is based on two steps, whereof the first involves estimating the MRS of wealth for risk of a non-severe non-fatal injury and the second step involves estimating the relative utility loss for death and the non-severe nonfatal injury. The VSL or VSI for a more severe injury can be derived by multiplying the relative utility loss by the MRS of wealth for risk of the non-fatal non-serious injury.
The MRS is estimated by specifying the utility function and deriving the WTP and WTA for an injury with certainty [13] . We use a different approach where we ask respondents to pay for a complementary insurance that would cover the cost of a treatment that would restore their health within a week if the respondent would suffer a non-severe non-fatal injury. Framing the question, this way means that there is no need to specify the utility function, payment is similar to the way healthcare is actually payed for, and that demand side uncertainty is considered.
.
The relative utility loss is estimated using a modified SG question asking respondents to express the level of rho (ρ) where they are indifferent between (1) a treatment that if successful leads to the non-fatal non-serious injury (I), but if unsuccessful lead to death with probability θ, or (2) a treatment that if successful leads to normal health (H) within a few days, but if unsuccessful leads to death with probability ρ (ρ > θ) [13] .
Study design
The study is performed as a web survey of samples of the Swedish general population identified from Internet panels. Two questionnaires were constructed based on the CA method ("Questionnaire Slight" and "Questionnaire Moderate"), designed to elicit preferences for three non-fatal injuries and one fatal injury. Injury descriptions were based on the EQ-5D-5L questionnaire (Table 1 ). Both questionnaires included two WTP scenarios and three SG scenarios ( Table 2 ). The questionnaires differed by the type of injury to avoid in the WTP and SG scenarios. Examples of scenarios are included in "Appendix".
Questionnaire design and scenario presentation
The first part of the questionnaire included questions about the respondent and her transportation habits, experience of accidents, and risk perception. The respondent was then shown the EQ-5D-5L (all dimensions and levels) to make sure that she could place the injury descriptions in relation to full health and her own health. After this, the respondent was presented with the injury descriptions and asked to rate them and their own current health on a Visual Analogue Scale (VAS) from 0 (worse possible health state) to 100 (best possible health state). Next, the concept of risk was displayed using 1000 blue dots and the respondent was asked to click on one of the dots whereby one of the 1000 dots turned grey.
The WTP part started with an introduction to the WTP concept. The respondents were asked to think about how much they and their household could afford and to answer as if they would have to pay for real. They were also asked to assume that they would not suffer any loss of income if they would become injured and could not work. After being presented with the WTP scenario, the respondent was shown one amount at a time in numerical order (SEK1, 50, 100, 500, 1000, 1500, 2000, 3000, 4000, 5000, 7000, and 9000 per year) and asked whether she would pay or not pay the amount [4, 14] . Amounts were presented both per month (annual amount divided by 12) and per year. The range of amounts were set to identify non-payers and to cover what are assumed to be the range of WTP estimates in these kind of studies [23, 39] . Second, the respondent was presented with the highest amount she would pay and the lowest amount she would not pay and asked to state her WTP in an open question. Respondents were then asked to rate (on a scale from 0 to 10) how sure she is that she would pay the amount if she was given the opportunity to buy the good for that price. The responses to this question can possibly be used to reduce hypothetical bias, i.e., WTP responses deviating from what the respondent would pay for real [6, 27] .
The respondents were also asked to state their reasons for paying or not paying using debriefing questions. A follow-up section was included after the WTP scenarios where it was possible for respondents to review and change their WTP. Respondents were also presented with their total WTP for both scenarios and asked if they would be prepared to pay this amount to receive the combined benefit. If the respondent answered no, she was asked to state a new summarized amount.
The SG part started with an introduction to the SG method and an explanation of the purpose of the questions. An interval division approach [17] was applied to elicit the point of indifference in the SG questions. The respondents were asked to choose between treatment X (e.g., a "slight" injury for 6 months and 1 in 1000 risk of a slight injury for rest of life) and treatment Y (e.g., normal health within a week and between 1 and 99 in 1000 risk of a slight injury for rest of life). A maximum of four questions were asked, varying the risk associated with treatment Y depending on the answer of the respondent (Fig. 1) . The risk level in SG scenario 2 in "Questionnaire Slight" (i.e., "light" injury for 6 months vs "severe" injury for 12 months) was set at the 100-level (i.e., varied between 1 and 99 in 100) instead of at the 1000-level. The reason is that respondents were assumed to take a higher risk when the outcome of treatment failure was temporary. If a respondent was not indifferent between treatments at any of the four questions asked, the intermediate risk (between the highest risk rejected and accepted) was assumed to be the point of indifference. Debriefing questions were included to check the reason behind the answers of maximum gamblers, non-gamblers, and indifferent at the first risk presented.
Sample
A web-based version of the questionnaire was sent to a randomly stratified sample of individuals from the adult Swedish population drawn from an internet panel. The panel respondents were offered a minor incentive for their participation. Data were collected in January-February 2016. The questionnaire was sent to a total of 2727 individuals. About half (51%) started to answer the questionnaire and a third (questionnaire slight: 32%; questionnaire moderate: 33%) completed the questionnaire. The majority of the respondents who choose not to complete the questionnaire dropped out in the first WTP scenario. Respondents who completed the questionnaire were older, more educated, and had a higher household income compared to the general population (Table 3) .
Analysis
The quality of life (QoL) or utilities for the health states were derived based on the VAS ratings in the questionnaire. These were compared to QoL derived from the existing UK population-based value sets for the EQ-5D-5L [16] . The baseline QoL in the calculation with EQ-5D-5L health states was assumed to correspond to population-based utilities derived with EQ-5D-3L in the Swedish population [11] . Protesters and irrationals were excluded in the main WTP analysis. Protesters are respondents who do not want to pay, because they think the government should pay or respondents who state any WTP, because they know they do not have to pay for real [4] . Irrationals are respondents who state a lower WTP for a higher benefit. Excluding these respondents were considered reasonable in this study, since they were reminded of their answer and allowed to change it. The share of protesters was higher in the questionnaire with a more severe health state, i.e., "Questionnaire Moderate" (6%), compared to the questionnaire with a less severe health state, i.e., "Questionnaire Slight" (3%). The share of irrational respondents was instead higher in "Questionnaire Slight" (6%), which presented a change in risk, compared to "Questionnaire Moderate" (3%), which presented a change in the injury duration. These findings support the assumption that protesters and irrational respondents did not accept or understand the scenario. More reluctance to pay for the more severe health state is most likely explained with less acceptance for a private payment in this context. Less rationale responses for increase in risk are most likely explained with a limited understanding of risk.
A subgroup analysis was also performed where respondents who paid the same amount in both scenarios (non-scalesensitive respondents) were excluded. If respondents chose to change their WTP after reviewing them in the follow-up section, their final WTP responses were used in the main analysis. The WTP in the main analysis was also adjusted if the respondent were not prepared to pay the summarized amount of the two WTP scenarios. An adjustment factor was derived by dividing the "new" total sum-i.e., the sum stated by the respondent for the combined benefit-by the "old" total sum-i.e., the summarized amount of the separately stated WTP scenarios. The adjustment was made by multiplying the separate WTP estimates by this factor. WTP is reported in SEK (SEK1 = €0.10).
The main analysis of the SG responses excluded protesters and non-gamblers. Protesters are respondents who responded "I choose anything, because the situation is unreal" for taking the lowest or highest risk possible or being indifferent at the first risk presented. Non-gamblers are respondents choosing treatment X (the certain treatment with a worse outcome), because "I would only choose Y (the uncertain treatment with a better outcome) if there was no risk". This response implies that the respondent is not willing to accept the uncertain treatment (Y) at any risk to avoid the worse outcome. The VSI based on the direct method was calculated by dividing the mean WTP per year for a cure of a non-fatal nonserious injury (s) by the pre-defined risk of that injury as stated in the scenario description (p s = 1 per 1000 or 2 per 1000) (Eq. 3):
The VSI and VSL, based on the CA method, were calculated by multiplying the relative utility loss derived from the risk of treatment y at the point of indifference between treatments (p y ) in relation to the constant risk in treatment x (p x = 1 per 1000 or 1 per 100) with the MRS of wealth for risk of the non-fatal injury derived by dividing the mean WTP per year for a cure of a non-fatal non-serious injury (s) by the pre-defined risk of that injury (p s ) (Eq. 4). The chaining is performed on mean estimates in the main analysis, since chaining on individual estimates has been shown to give extreme responses too much impact on the result [2, 18] :
The value of a QALY was calculated by dividing the VSI and VSL by the expected QALY loss [21, 28] . The expected QALY loss was calculated by multiplying the loss in QoL due to injury (according to the VAS rating) by the time with injury in years (y s,i ). The time with injury for the temporary injuries was defined according to scenario descriptions (i.e., 0.5 or 1 year). The time with injury for the permanent injuries was defined according to the expected remaining lifetime for the individual respondent calculated based on statistics on the expected remaining lifetime for the Swedish population adjusted for age and sex [35] . The life-years were discounted using a 3% discount rate (TLV) [41] .
The baseline QoL (q b,i ) and the QoL with injuries presented in the scenarios (q s,i ) were calculated based on VAS ratings in the questionnaire. The ratings on VAS were adjusted to make death a rate of 0. This was done by subtracting the VAS rating of death from the VAS ratings of the injury (or current health). Respondents rating their own current health worse than death were excluded.
The value of a QALY was calculated both based on the ratio of means (Eq. 5) and based on the means of ratios-using individual chaining and individual QALY gains (Eq. 6):
A Wilcoxon signed-rank test was used to test for significant differences within groups and a Mann-Whitney U test was used to test for significant differences between groups.
An OLS regression was performed to validate and explain the result of the logarithm (log) of WTP on age, age squared (defined as (age-mean age)
2 ), sex, university education, log of income per consumption unit [37] , response in certainty calibration, transportation habits, injury experience, risk perception, VAS rating, and risk-taking in SG scenarios. The log of WTP and other variables is used to take into account the skewed distribution of WTP and to make the result easy to interpret. Age squared is used to assess if the relationship with WTP takes the form of an inverted U [36] . The OLS regression was performed for each scenario separately and for all scenarios pooled.
Results
Utility of health states
The VAS ratings of health states were similar between samples (Fig. 2) . Respondents' ratings on VAS for own health, "slight" and "moderate" injury, respectively, resulted in lower utilities than the corresponding utilities derived based on EQ-5D-5L weights. This is consistent with the previous findings. The utility for the "severe" health state was, however, worse than death based on EQ-5D-5L weights, while it was considered better than death based on VAS.
WTP
The WTP in scenario 1 was lower compared to the WTP in scenario 2 in both samples (Table 4) , indicating scale sensitivity within samples with respect to the size of the risk reduction and injury duration. The difference in distribution of WTP was statistically significant (Wilcoxon, p < 0.01), but the difference was not proportional to the risk reduction. Although the risk reduction increased by 2, the WTP only increased by 1.1. The increase was closer to proportionality with respect to injury duration (1.4 vs. 2).
The WTP was higher for the sample responding to "Questionnaire Moderate". However, the WTP distribution was not significantly different across samples for scenario 1 (Mann-Whitney, p = 0.1237), i.e., WTP did not vary by injury severity. There was, however, a significant difference across samples for both scenarios (Mann-Whitney, WTP1: p = 0.0493; WTP2: p = 0.0026) when excluding non-scale-sensitive respondents. Moreover, the increase
was proportional or close to proportional. A minority (17%) simply doubled the WTP, suggesting that the proportional result is not primarily caused by a simple heuristic (double WTP because of double risk/duration). However, this level of trimming leads to the exclusion of more than 50% of the respondents. When respondents were asked for the reason for paying the same in both scenarios ("Questionnaire Slight" n = 228; "Questionnaire Moderate" n = 196), the majority responded that the difference between the scenarios did not matter to them. The share of indifferent responders was larger in the questionnaire varying risk (81%) compared to the questionnaire varying disease duration (72%). Economic reasons or ability to pay was another frequently stated reason for paying the same in both scenarios in the questionnaire varying disease duration and the share of respondents with an increase in WTP was positively related to income (Pearson correlation coefficient: 0.1005, p = 0.0449).
SG
All differences in risk-taking distribution both within and between samples were significant. Respondents were prepared to accept a lower risk probability when there was a worse outcome of the risk (Table 5 ). Around 20% were classified as protesters or non-gamblers. The excluded respondents from the main analysis of the SG scenarios were older and less educated.
A permanent "slight" injury was considered to be 48 times worse than a "slight" injury for 6 months (relative utility loss = 1/(0.022-0.001). A permanent "moderate" injury was considered to be 32 times worse than a "moderate" injury for 12 months. These are reasonable results, considering that respondents were around 50 years old, with a mean expected remaining lifetime of 30 years.
Assuming that a permanent "slight" injury would be considered 24 (48/2) times worse than a "slight" injury for 12 months, which would imply a ratio between "moderate" and "slight" injury of 1.3. The corresponding ratio for the tradeoffs in comparison to a "fatal" event was 1.4. This also corresponds to the ratio in mean WTP for the scale-sensitive sample (993/724 = 1.4). 
VSI, VSL, and value of a QALY
According to expectations, the VSI increased by the severity of the health state in the main analysis ( Table 6 ). The ratio between "moderate" injury and "slight" injury was similar for temporary (1.2) and permanent (1.1) injuries. The corresponding ratio between "severe" and "moderate" injury was higher for temporary (4.4) than for permanent (1.1) injuries. However, the temporary version of the "severe" injury was derived from chaining the WTP and SG of the "slight" injury, while the permanent version was derived from chaining the WTP and SG from the "moderate" injury. VSL did also vary depending on what health state was used in the chaining, suggesting a failure to show procedural invariance.
The value of a QALY based on utilities derived from the VAS rating varied between SEK 4.4 and 11.6 million ( Table 7) . There was a more restricted range in estimates from "Questionnaire Moderate" (4.4-7.4), which suggests that chaining from a more tangible health loss leads to more precise estimates. The variation in the value of a QALY is relatively restricted considering that the QALY loss varies between 0.094 and 14.4. Consistent with the previous research, there is a tendency of a higher value of a QALY for smaller QALY losses. The estimates of the value of a QALY for temporary injuries (4.4-11.6) are, however, within the range of the value of a QALY for permanent injuries (5.4-13.6), suggesting that there are factors other than the size of the QALY loss that leads to the variation. The mean value is close to constant across all health states when using individual chaining and excluding respondents with a value of a QALY above SEK 10 million (Fig. 3) . This level of trimming leaves only around 25-50% of the sample (n = 64-192), but the estimates are surprisingly similar considering the great variation in QALY loss and the entirely different methods used to derive them.
Validity
Income was related to WTP in the pooled analysis and "Questionnaire Moderate". Age was significantly related to WTP in one scenario and the relationship was consistent with the expected inverted U-shape form. As expected, respondents who were more worried about being involved in a road traffic accident had a higher WTP. Respondents who believed that they could influence risk by their own behavior generally also had a higher WTP. An explanation for this could be that respondents rating a high level of control of risk may have other exogenous characteristics (e.g., responsibility and a need of control) that would make them more inclined to pay for the insurance. Respondents who believed that they had a higher risk of being involved in a road traffic accident had a lower WTP. A potential reason for this is that having a higher risk in this context could be associated with being less risk averse. As expected, respondents with a higher VAS rating of their own health had a higher WTP and a higher VAS rating of the "moderate" injury was associated with a lower WTP to reduce the same injury. There was only one significant relationship between WTP and risk-taking in the SG scenario, and the relationship was negative which is contrary to what is expected in the chained approach. This is consistent with the previous research finding that respondents' trading on one scale does not necessarily correspond to their trading on another (Table 8) .
Discussion
The previous studies of the WTP for a QALY have failed to show evidence of a constant value of a QALY. The purpose of this study was to estimate the WTP for a QALY by applying a method that allows the respondent to express WTP for major health losses indirectly using SG.
This study has shown evidence in support of a constant value of a QALY. Despite a wide variation in the size of QALY loss and different methods and samples used, there was a relatively limited variation in the value of a QALY. When using individual chaining and a maximal value of a QALY of SEK10 million, the value of a QALY was close to constant at SEK3 million (€300,000). The value of a QALY was not lower for permanent injuries compared to temporary injuries, suggesting that the result is not in conflict with the QALY model. Consistent with the previous research, this study failed to show sensitivity of WTP to the size of the risk reduction, injury severity, and injury duration. A subsample consisting of respondents who stated a higher WTP for the second scenario was, however, sensitive to all these attributes and stated a proportionally higher WTP for the second scenario. Respondents stating the same WTP in both scenarios argued that the difference was too small to be meaningful or that their income put a limit on how much they were able to allocate for this purpose. This suggests that scale insensitivity may not primarily be a result of cognitive constraints but a consequence of diminishing marginal returns and "mental accounting" [40] .
The CA-as applied in this study-does not solve the issue of scale insensitivity when performing CV studies. The constant value of a QALY is mainly a result of scale sensitivity in the SG exercise and the result could have been different if using another level of risk in the WTP scenario (e.g., 1 in 100). This finding is consistent with a previous study that showed superiority of SG over CV for estimating preferences for non-fatal injuries [25] . However, compared to a direct CV approach, the CA may be a more appropriate method for estimating relative differences. While a direct CV approach requires the respondent to pay proportionally in relation to the size of the QALY gain, the chained approach allows the respondent to express relative preferences without having to state a monetary amount. This may be the main reason why this study, in contrast to the previous studies using a direct CV approach, does not show a lower WTP per QALY for larger QALY gains. The chained estimates were derived from two different injury severities ("slight" and "moderate") presented to separate samples (i.e., the sample responding to "Questionnaire Slight" and the sample responding to "Questionnaire Moderate"). The VSL results, which were derived from each sample, differed somewhat depending on what health state was used in the chaining. Since the VSL is derived by dividing the WTP by the risk of indifference in SG, the proportional difference in WTP would have to be similar to the proportional difference in the risk of indifference to produce similar VSL across samples. However, the proportional difference between the WTP for the "slight" and "moderate" injury was higher than the proportional difference between the risk-taking for the "slight" and "moderate" injury in relation to death. A plausible explanation for this is that there is a limit to risk-taking to avoid a temporary injury. The result may also be driven by different samples used in WTP and SG when using the ratio of means approach (i.e., chaining on mean estimates), which is indicated by the similar value of a QALY when using means of ratios (i.e., chaining on the individual level).
Consistent with the previous research [2, 18] , individual chaining leads to extremely high estimates. This is because the WTP is inflated using the risk-taking in the SG question. Suppose a respondent was willing to pay SEK1000 for an insurance that provides access to a treatment of the "slight" injury, i.e., SEK1,000,000 for the injury with certainty (1000/1 in 1000). Now, assume that the same respondent is only prepared to take a risk of 1 in 1000 for the "severe" and permanent injury to avoid the "slight" injury. This would imply that the WTP should be multiplied by 1000, leading to a value for the "severe" and permanent injury of SEK1,000,000,000. The mean chaining approach is, therefore, considered to be more appropriate [2] . However, it does not take the internal logic of the respondent into account and leads to less consistent results.
The analysis of the value of a QALY is based on the rating of quality of life using VAS. This is usually considered a less reliable measurement of health state utilities, since it does not require respondents to make a trade-off. The VAS rating was, however, shown to be correlated with WTP, suggesting that it reflected preferences. Ratings on VAS have also been used in the other studies of VSI [25] and value of a QALY [7] .
Other limitations in this study include that the differences between the WTP scenarios were considered too small to be of relevance for a large share of the sample. Moreover, the respondents were allowed not to gamble in the SG procedure, since one iteration showed equal risk between treatments, e.g., where risk was 1 per 1000 in treatment X and treatment Y. This may have caused the share of non-gamblers to increase. Although respondents not choosing the treatment with a better outcome when risks are similar could be considered irrational, we did not exclude them from the analysis. The reason for this is that the treatments were labeled in such a way that respondents may have failed to see that one treatment dominated the other. Treatment X was consistently labeled "It takes a while to return to your normal health, but it is a very safe treatment" while treatment Y was consistently labeled "You can return to your normal health directly, but it is a less safe treatment". About 20% of the respondents were identified as protesters or non-gamblers in the SG exercise. This is probably due to the reluctance to take a risk of a permanent outcome to avoid a temporary outcome.
The final response rate (adjusting for incomplete responses) was 33% and the sample was more educated and had a higher mean income compared to the general population. The preferences may, therefore, lack representativeness and the WTP results may be somewhat overestimated. Most studies of WTP include a sample with a higher income and education compared to the general population [1, 12, 38] . The reason for this may be that these types of surveys are cognitively challenging. Some of the strengths of this study are that estimates were derived from two different samples responding to questionnaires that presented injuries of different severities, allowing for a test of internal consistency. Furthermore, the questionnaires included debriefing and follow-up questions to enable the identification of non-valid responses and motivation for scale insensitivity.
A review of studies of the value of a QALY found that the mean estimate based on CV survey responses was SEK 261,890, while the corresponding estimate based on modeling from VSL estimates was SEK 2,423,710 [34] . The estimates of this study are more in line with the modeling results. A reason for these differences may be that the VSL studies estimate WTP for marginal health losses. This reduces the risk of respondents not being able to pay (income effect). The typical VSL study estimates the WTP for a QALY loss of around 0.00019 (around 19 discounted QALYs per fatal injury × a risk reduction of 1 in 100,000). This is similar to the QALY loss for the "moderate" injury in this study (a QALY loss of 0.188 × a risk reduction of 1 in 1000). The typical study of the WTP for a QALY presents much larger QALY gains. The smallest being at least ten times larger compared to the QALY gains presented in the typical VSL study. The VSL estimates in this study varied from SEK55.6 million and SEK115.4 million, which is within the range of previous studies [22, 26] .
The value of a QALY estimated in this study is higher than the current implicit or explicit thresholds used by most health technology assessment (HTA) agencies when taking decisions on price or inclusion of the treatment on treatment guidelines [e.g., around SEK 1 million or €100,000 for the Swedish Dental and Pharmaceutical Benefits Agency, TLV [42] and £20-30,000 for the National Institute for Health and Care Excellence (NICE)]. The appropriate reference point for the threshold value depends on the perspective of the decision-makers. If a healthcare perspective is applied, assuming a fixed budget, it may be relevant to search for the marginal costeffectiveness of current spending. If a societal perspective is used, assuming a flexible budget, it is relevant to survey for the WTP for a QALY [3, 10] . The latter approach is consistent with welfare theory and the consumer sovereignty principle and how other sectors (e.g., transport sector and environmental sector) decide what is affordable. However, real decision-making rarely involves purely flexible budgets, and methods used to derive the consumer value of a QALY are under development. The WTP for a QALY should, therefore, be considered as one important, but not sufficient, input into the decisionmaking process.
The VSI estimates from this study are point estimates for specific injury types and, therefore, difficult to directly compare estimates used for policy purposes that applies broader injury categories. The result does, however, indicate that the relative values of avoiding permanent injuries are high, suggesting that measures taken to reduce these types of injuries should be prioritized.
Conclusions
This study provides evidence that support a constant value of a QALY and indicates that the primary cause of variation in the value of a QALY is not caused by the size of the QALY gain. The source of variation is, instead, likely to be found in budget constraints and diminishing marginal returns. The original CA was found to be sensitive to injury severity and duration and shown to be mostly internally consistent. The method could be a valid alternative approach for estimating the value of major health loss.
3
Assume that you have been transported to the hospital after having been involved in a road traffic accident.
Your doctor informs you that there are two different treatments to choose from, which are called treatment X and treatment Y.
You will live with the "slight health state" for the rest of your life if the treatments fail.
[A description of the health state and a timeline]
The chance of success with treatment X is high (999 per 1000) and means that you will live with "the slight health state" for 6 months before you return to your normal health.
The chance of success with treatment Y is lower (less than 999 per 1000) but means that you will return to your normal health within a week. Treatment X. It takes a while to return to your normal health but it is a very safe treatment Treatment Y. You can return to your normal health directly but it is a less safe treatment
• You live with the slight health state for 6 months before you return to your normal health.
• The risk of living with the slight health state for the rest of your life is 1 in 1000.
[1000 dots whereof 999 colored yellow and 1 colored grey]
• You return to your normal health state within a week.
• The risk of living with the slight health state for the rest of your life is X in 1000.
[1000 dots whereof X colored grey and 1-X colored blue]
In this situation, would you prefer treatment X, treatment Y or do you consider them equally good? Assume that you have been transported to the hospital after having been involved in a road traffic accident.
The chance of success with treatment Y is lower (less than 999 per 1000) but means that you will return to your normal health within a week.
Treatment failure means that you are immediately unconscious followed shortly by death.
Treatment X. It takes a while to return to your normal health but it is a very safe treatment Treatment Y. You can return to your normal health directly but it is a less safe treatment
• The risk of death is 1 in 1000.
• The risk of death is X in 1000.
In this situation, would you prefer treatment X, treatment Y or do you consider them equally good? Fig. 6 Example of SG scenario for a fatal outcome Table 9 Respondents in main sample stratified according to relation between WTP for scenario 1 and 2 a These respondents were included in the main analysis, because they were never reminded that their answer was contrary to expectations Questionnaire "Slight" (n = 376) 
